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LEADFRAME AND HOUSING FOR RADIATION- EMITTING COMPONENT, 
RADIATION-EMITTING COMPONENT, AND A METHOD FOR PRODUCING THE 
5 COMPONENT 

Cross-Reference to Related Application : 

This application is a continuation of copending International 
Application No. PCT/DE02/01306 , filed April 9, 2002, which 
10 designated the United States and was not published in English. 

Background of the Invention : 
Field of the Invention : 
The invention relates to a leadframe for a radiation-emitting 
15 component, preferably, a light-emitting diode component, to A 
housing for light-emitting components, preferably, light- 
emitting diodes, to a radiation-emitting component having a 
radiation-emitting chip, and to a method for producing the 
component . 

20 

Leadframes for radiation-emitting semiconductor components are 
known, for example, from German Published, Non-Prosecuted 
Patent Application DE 196 36 454. The semiconductor components 
that are described therein have a housing base body with a 
2 5 leadframe embedded therein, as well as a radiation-emitting 
semiconductor body that is mounted on the leadframe. The 
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leadframe and the housing base body, at the same time, act as 
reflectors for the radiation that is produced. 



Furthermore, area elements of the leadframe that project out 
5 of the housing base body are in the form of external 

electrical connecting strips, and the housing is shaped such 
that the component is suitable for surface mounting. To 
achieve good dissipation of the heat losses that are produced, 
particularly in the case of high-power semiconductor 
10 components, a portion of the reflector can be passed out of 
the housing base body, as a thermal connection. 



In the case of components with high optical power levels and 
correspondingly high power losses, an even more efficient way 
15 of heat dissipation is desirable or necessary. 



Summary of the Invention : 

It is accordingly an object of the invention to provide a 
leadframe and housing for a radiation-emitting component, a 

20 radiation-emitting component, and a method for producing the 
component that overcome the hereinaf ore-mentioned 
disadvantages of the heretofore-known devices and methods of 
this general type and that provides improved heat dissipation 
that, in particular, allows high optical power levels to be 

2 5 produced in the component, for radiation-emitting components, 
and specifies a production method for such a purpose. 
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With the foregoing and other objects in view, there is 
provided, in accordance with the invention, a leadframe for a 
radiation-emitting component, preferably, a light-emitting 
5 diode, having at least one chip mounting area, at least one 
wire connecting area and at least one external electrical 
connecting strip collectively configured, for example, for 
mounting and electrical connection of the component on a 
printed circuit board, with a mount part being provided that 

10 has the wire connecting area and the electrical connecting 
strip, and into which a thermal connecting part that is 
manufactured separately from the rest of the leadframe is 
linked, on which the chip mounting area is disposed. In the 
case of a component having such a leadframe, the heat losses 

15 that are produced during operation are dissipated primarily 
through the thermal connecting part. The thermal connecting 
part is, preferably, electrically conductively connected to 
the mount part, and is, at the same time, used as an 
electrical connection for the chip. 

20 

The thermal connecting part, which is manufactured separately 
from the rest of the leadframe, in this case has the advantage 
that it can be considerably better optimized for absorption 
and dissipation of greater heat loss levels than an integral 
2 5 leadframe. Thus, in the case of such a thermal connecting 
part, the thickness, the thermal conductivity, the thermal 
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coefficient of expansion, and the thermal connecting surface 
can be very largely optimized independently of the 
requirements for the rest of the leadframe. In particular, in 
the case of the thermal connecting part, a high thermal 
5 capacity can, advantageously, be achieved so that the thermal 
connecting part forms an efficient heat sink. A large thermal 
connecting surface reduces the thermal contact resistance and, 
thus, improves the heat conduction and the heat emission to 
the environment . 

10 

In accordance with another feature of the invention, the mount 
part has an insertion opening, for example, in the form of a 
bracket or eye, into which the thermal connecting part is 
linked. This should be understood as meaning that the thermal 
15 connecting part is inserted into the insertion opening in the 
leadframe, and is connected on its circumference to the 
leadframe . 

In accordance with a further feature of the invention, the 
2 0 thermal connecting part and the mount part are connected by at 
least one of the group consisting of a crimped connection, a 
riveted connection, a soldered connection, and a welded 
connection therebetween . 

2 5 For such a purpose, the thermal connecting part can, for 

example, be connected by brackets to the mount part, and/or 
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can be crimped or riveted to the mount part. For the purposes 
of the invention, a crimped connection is, preferably, formed 
between the thermal connecting part and the mount part, which 
is distinguished by high mechanical strength and good 
5 electrical conductivity. A crimped connection may, for 
example, be formed by the mount part and the thermal 
connecting part being positioned with respect to one another, 
for example, by insertion of the connecting part into an 
insertion opening in the mount part, and the thermal 
10 connecting part, then, being deformed such that a mechanically 
firm seat is produced for the connecting part in the mount 
part. A tool in the form of a hammer or die may be used for 
the deformation process. 

15 The connecting part is, preferably, shaped such that it can be 
connected to the mount part in the form of a rivet. 
Deformation of individual webs or struts of the connecting 
part may possibly also be sufficient to form a crimped 
connection of adequate strength between the connecting part 

2 0 and the mount part. 

For the purposes of the invention, other types of connections 
between the connecting part and the mount part may be provided 
in addition or as alternatives. By way of example, a soldered 
2 5 connection or welded connection is suitable for such a 
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purpose. Furthermore, the connecting part may be adhesively 
bonded to the mount part . 

This, advantageously, results in a mechanically robust 
5 framework for the semiconductor component, which can be 
produced with comparatively little technical complexity. 

In accordance with an added feature of the invention, 
preferably, the thermal connecting part has a reflector well 
surrounding the chip mounting area. In the component that is 
so formed, the thermal connecting part improves the radiation 
yield and the beam focusing of the component. In this 
development of the invention, a metallic thermal connecting 
part is, preferably, used because the metal surfaces are very 
highly suitable for use as reflector surfaces due to their low 
absorption losses and highly directional reflection, possibly 
in the form of mirror reflection. 

In accordance with yet an added feature of the invention, the 
2 0 wire connecting area is disposed at a higher level than the 
chip mounting area as viewed from the chip mounting area. 

In accordance with yet an additional feature of the invention, 
the reflector well has an edge and the wire connecting area is 
2 5 disposed above the edge as viewed from the chip mounting area. 
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To improve the mechanical robustness, particularly in the case 
of a housing or component as will be explained in more detail 
in the following text, it is advantageous to configure the 
height of the reflector well of the thermal connecting part 
5 such that it is not greater than twice the height of the chip 
that is intended to be disposed on the chip mounting area. 

Due to their high thermal conductivity, metals are suitable 
for use as the material for the thermal connecting part, in 

10 particular, copper or aluminum or alloys formed therefrom. 

Other preferred materials are molybdenum, iron, nickel, and 
tungsten as well as nickel/iron and copper/ tungsten alloys, 
whose thermal coefficient of expansion is well matched to the 
thermal coefficients of expansion of semiconductor materials 

15 such as gallium arsenide, gallium nitride, and systems based 

thereon. Further suitable materials for the thermal connecting 
part are ceramics and semiconductors such as silicon. The 
thermal connecting part may also be formed from two or more 
layers, for example, as a metal/ceramic composite system. 

20 

In accordance with an additional feature of the invention, the 
chip-mounting surface on the thermal connecting part is, 
preferably, provided with a coating that improves the surface 
characteristics for fitting of a chip (bonding 
25 characteristics) . This coating may, for example, include a 
silver or gold coating. 
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In accordance with yet another feature of the invention, it is 
also advantageous to provide the solder connecting strip 
and/or the bonding wire connecting area with a surface coating 
5 that improves the soldering and bonding characteristics, for 
example, a gold, silver, tin, or zinc coating. 

In accordance with yet a further feature of the invention, the 
mount part, preferably, contains copper or soft iron and may, 
for example, be stamped from appropriate sheets. The mount 
part for the invention is, advantageously, not used for heat 
dissipation, and can, thus, be optimized for the power supply 
function and with regard to its bending characteristics and 
adhesion of a molding compound that will be described in more 
detail in the following text. 

This includes, for example, configuring the thickness of the 
mount part such that it can be manufactured, easily stamped, 
and bent into shape from a mount strip of a roll. Processing 
20 characteristics such as these advantageously allow automated 
manufacture and the individual components to be disposed in a 
sealed manner (with a short pitch) on the mount strip. 

The thin mount part that is required for such a purpose 
2 5 generally makes it more difficult to cool the chip adequately. 
The cross-section of a thermal connection is limited, in 
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particular, for mechanical robustness reasons. This 
disadvantage is overcome by the linked thermal connecting part 
in the invention. 

5 With the objects of the invention in view, there is also 

provided a housing for light-emitting components, including a 
leadframe including a mount part having at least one wire 
connecting area and at least one external electrical 
connecting strip, and a separately manufactured thermal 
10 connecting part linked into the mount part, the thermal 
connecting part having at least one chip mounting area. 

To form a housing for a radiation-emitting component, the 
leadframe is, preferably, enclosed by a housing base body, 

15 according to the invention. For such a purpose, the leadframe 
is, preferably, embedded in a molding compound that forms the 
housing base body, for example, an injection-molded or 
injection-compression compound. The configuration allows the 
housing to be produced at low cost using the injection-molded 

2 0 or injection-compression method. The molding compound is 

composed, for example, of a plastic material based on epoxy 
resin or acryl resin, but may also be composed of any other 
material that is suitable for the present purpose, such as a 
silicone resin or a mixture of the resins. For heat 

25 dissipation, it is advantageous for the thermal connecting 

part to be embedded such that part of it projects out of the 
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housing base body, or forms a part of its surface, and can, 
thus, be thermally connected from the outside. 

In accordance with again another feature of the invention, 
recess in the form of a radiation outlet window is, 
preferably, formed in the housing base body, and the thermal 
connecting part is embedded in the housing base body such that 
the chip mounting area is disposed within the radiation outlet 
window. By way of example, the chip mounting area may form a 
boundary surface of the radiation outlet window. 

Such a housing shape is particularly suitable for surface- 
mounting components, with the side that is opposite the 
radiation outlet window or a side surface of the housing base 
body forming a contact surface for the component. The embedded 
thermal connecting part, preferably, extends as far as the 
contact surface so that the heat losses can, additionally, be 
dissipated through the contact surface, for example, to a heat 
sink or to a printed circuit board (PCB) . In such a case, it 
is advantageous for the thermal connecting part to be 
configured such that a part of its surface at the same time 
forms the contact surface, or a surface element thereof. 

In accordance with again a further feature of the invention, 
the radiation outlet window has side walls in the form of 
reflector surfaces . 
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In accordance with again an added feature of the invention, 
the chip has a main emission direction, the reflector well has 
reflector walls, the radiation outlet window has reflector 
5 surfaces, and the reflector walls and the reflector surfaces 
are at different angles with respect to the main emission 
direction . 

In accordance with again an additional feature of the 
10 invention, an angle between the reflector walls and the main 
emission direction is greater than an angle between the 
reflector surfaces and the main emission direction. 

To improve the radiation yield, the radiation outlet window in 
15 the housing base body may have a conical shape so that its 

side walls form a reflector. Such a reflector allows radiation 
components that are emitted to the side from a radiation 
source that is located on the chip mounting area to be 
deflected toward the main emission direction. The 
20 configuration results in an increase in the radiation yield, 
and improved focusing of the radiation. 

It is advantageous for the reflector to have a shape in which 
the thermal connecting part forms a first part of the 
25 reflector, which is adjacent to a second reflector part, which 
is formed by the side walls of the radiation 
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outlet window, and the well merges to the second part. The 
overall height of the reflector is, preferably, less than four 
times the height of a chip that is intended to be mounted on 
the chip mounting area. Such a configuration ensures good 
5 mechanical robustness and limits the stresses that occur as a 
result of temperature changes, such as those that occur during 
soldering processes, to a tolerable extent. 

With the objects of the invention in view, there is also 
10 provided a housing for light-emitting diodes, including a 
leadframe including a mount part having at least one wire 
connecting area and at least one external electrical 
connecting strip, and a separately manufactured thermal 
connecting part linked into the mount part, the thermal 
15 connecting part having at least one chip mounting area. 

With the objects of the invention in view, there is also 
provided a radiation-emitting component, including a 
radiation-emitting chip and one of a leadframe having a mount 

2 0 part having at least one wire connecting area and at least one 
external electrical connecting strip, and a separately 
manufactured thermal connecting part linked into the mount 
part, the thermal connecting part having at least one chip 
mounting area, and a housing for light-emitting components 

2 5 having a leadframe including a mount part having at least one 
wire connecting area and at least one external electrical 
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connecting strip, and a separately manufactured thermal 
connecting part linked into the mount part, the thermal 
connecting part having at least one chip mounting area. 

5 The invention, furthermore, provides for a leadframe or 
housing according to the invention to form a radiation- 
emitting component with improved heat dissipation. Such a 
component has a radiation-emitting chip, preferably, a 
semiconductor chip that is disposed on the chip mounting area 
10 of the thermal connecting part. 

The chip is, preferably, at least partially sheathed by an 
encapsulation compound, preferably, a plastic compound, in 
particular, a casting resin or a molding compound. This 

15 embodiment is particularly preferable for housings with a chip 
that is disposed in a radiation outlet window, with the 
radiation outlet window being entirely or partially filled 
with the encapsulation compound. Reaction resins such as epoxy 
resin, acryl resin, silicon resins, or mixtures thereof are 

2 0 suitable particularly for encapsulation purposes. Furthermore, 
fluorescent substances can be added to the encapsulation 
compound, which convert the radiation that is produced by the 
chip to a different wavelength band. Such an embodiment is 
suitable particularly for a component that emits mixed colors 

25 or white light. 
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In accordance with still another feature of the invention, the 
leadframe is a surface mounted a leadframe. 

To reduce the thermal stresses between the housing, the chip, 
and the encapsulation and, in particular, to avoid 
delamination of the encapsulating cover, it is advantageous to 
choose the encapsulated volume V such that, with regard to the 
height H of the chip, the following relationship: 

V < g-H 

is satisfied. In such a case, q denotes a scaling factor, 
whose value is less than 10 mm 2 and is, preferably, 7 mm 2 . 

In accordance with still a further feature of the invention, 
the leadframe is subdivided into a first and a second 
electrical connecting part, with the thermal connecting part 
being linked into the first electrical connecting part, and 
the bonding wire connecting area being formed on the second 
electrical connecting part. A wire is connected from a contact 
surface of the chip to the bonding wire connecting area to 
provide the electrical supply. 

In accordance with still an added feature of the invention, 
the chip is a semiconductor chip mounted on the chip mounting 
area of the thermal connecting part. 
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In accordance with still an additional feature of the 
invention, the chip is connected to the chip mounting area by 
one of an adhesive bond and a solder. 

5 

In accordance with another feature of the invention, the chip 
is one of adhesively bonded and soldered to the chip mounting 
area . 

10 In accordance with a further feature of the invention, the 

chip is mounted on the chip mounting area by a silver solder, 
in particular, a silver solder having a melting temperature 
greater than 260°C. 

15 In accordance with an added feature of the invention, there is 
provided a wire connection electrically conductively 
connecting the chip to the wire connecting area. 

With the objects of the invention in view, there is also 
2 0 provided a method for producing a semiconductor component, 
including the steps of providing a leadframe having a mount 
part having at least one wire connecting area and at least one 
external electrical connecting strip, and providing a 
separately manufactured thermal connecting part with at least 
2 5 one chip mounting area, linking the thermal connecting part 

into the mount part, fitting a radiation-emitting chip to the 
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chip mounting area, and embedding the mount part and the 
thermal connecting part in a housing molding compound. 

In accordance with an additional mode of the invention, the 
5 thermal connecting part is connected to the mount part by one 
of riveting, crimping, and soldering. 

A method for producing a component according to the invention 
starts with the provision of a mount part that, for example, 
10 has previously been stamped from a strip or from a sheet. 

In the next step, a separately manufactured thermal connecting 
part is linked into an opening, which is provided for this 
purpose, in the mount part. The chip is, then, mounted on the 

15 thermal connecting part, for example, by adhesive bonding, by 
an electrically conductive adhesive, or by soldering. The 
leadframe that has been so formed is, finally, sheathed with a 
suitable housing molding compound to form the housing, for 
example, using an injection-molding or injection-compression 

2 0 method. 

Mounting the chip on the leadframe before it is extrusion- 
coated has the advantage that high- temperature methods, for 
example, soldering methods, can also be used for this purpose. 
2 5 Injection-molded housing parts could be damaged at 

temperatures such as these. If this is not relevant, the 
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method steps may, of course, also be carried out in a 
different sequence . 

In accordance with a concomitant mode of the invention, the 
5 chip is fitted to the chip mounting area before the mount part 
and the thermal connecting part are embedded in the housing 
molding compound. 

Mounting the chip on the leadframe before it is extrusion- 
coated allows the chip to be fitted, in particular, at 
temperatures above 260°C by a silver-soldering method. This 
results in a particularly low thermal resistance between the 
chip and the leadframe. Furthermore, this results in a highly 
temperature-resistant connection between the chip and the 
thermal connecting part and, in particular, reduces the risk 
of detachment of the chip when the component is soldered in at 
typical temperatures of up to about 2 60°C. 

Other features that are considered as characteristic for the 
20 invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 
embodied in a leadframe and housing for a radiation-emitting 
component, a radiation-emitting component, and a method for 
2 5 producing the component, it is, nevertheless, not intended to 
be limited to the details shown because various modifications 
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and structural changes may be made therein without departing 
from the spirit of the invention and within the scope and 
range of equivalents of the claims. 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof, will be best understood from the following 
description of specific embodiments when read in connection 
with the accompanying drawings. 

Brief Description of the Drawings : 

FIG. 1A is a fragmentary plan view a first exemplary 
embodiment of a leadframe according to the invention; 

15 FIG. IB is a fragmentary cross-sectional view of the leadframe 
of FIG. 1A; 

FIG. 2 is a fragmentary, partially cross-sectional and 
perspective view of a first exemplary embodiment of a housing 
2 0 according to the invention; 

FIG. 3 is a fragmentary, perspective view of a second 
exemplary embodiment of the housing according to the 
invention; 

25 
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FIG. 4 is a fragmentary, perspective view of a first exemplary 
embodiment of a component according to the invention; and 



FIG. 5 is a cross-sectional view through a second exemplary 
5 embodiment of the component according to the invention. 

Description of the Preferred Embodiments : 

Referring now to the figures of the drawings in detail and 
first, particularly to FIG. 1 thereof, there is shown a 
10 leadframe 2 having a mount part, which is subdivided into two 
electrical connecting parts 12a, 12b, and a thermal connecting 
part 4. The two electrical connecting parts 12a, 12b end in a 
respective solder connecting strip 3a, 3b. 

15 One electrical connecting part 12a has an opening in the form 
of an eye. The thermal connecting part 4 is linked into the 
eye opening. For such a purpose, by way of example, the 
thermal connecting part 4 may be inserted with an accurate 
fitting into the eye opening in the electrical connecting part 

20 12a, after which it is crimped to the electrical connecting 
part 12a in the form of a rivet. Alternative connections on 
the circumference between the thermal connecting part 4 and 
the electrical connecting part 12a, for example, by riveting, 
soldering, or welding, likewise are possible. 

25 
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The thermal connecting part 4 is substantially rotationally 
symmetrical and has projections 19 that allow the leadframe 2 
to be anchored in a robust manner in a housing. Furthermore, 
the thermal connecting part 4 has a central recess in the form 
5 of a reflector well 16, on whose base surface a chip-mounting 
area 11 is provided for holding a radiation-emitting chip. The 
side surfaces of the recess are used as reflector surfaces. 



The eye ring of the electrical connecting part 12a has a 
10 cutout 13, at which a bonding wire connecting area 10, which 
is in the form of a tongue, of the second electrical 
connecting part 12b overlaps. The bonding wire connecting area 
10 is disposed at a different height to that edge of the 
reflector well 16 that emits radiation. For chip mounting 
15 purposes, the configuration allows short wire connections 
between the chip and the bonding wire connecting area 10 
without any need for a cutout for this purpose at the edge of 
the reflector well 16 in the thermal connecting part. 

2 0 FIG. 2 shows a perspective longitudinal section through one 

exemplary embodiment of a housing according to the invention. 
The housing has a base body 1 composed of a plastic molding 
compound that, for example, can be produced by an injection- 
molding or injection-compression method. The molding compound 

2 5 is composed, for example, of a plastic material based on epoxy 
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resin or acryl resin, but may also be composed of any other 
material that is suitable for the present purpose. 

A leadframe 2, which corresponds substantially to FIG. 1, and 
having two electrical connecting parts 12a, 12b and a thermal 
connecting part 4 linked in it as well as solder connecting 
strips 3a, 3b, is embedded in the base body 1, with the solder 
connecting strips 3a, 3b projecting out of the housing base 
body 1. Thermal connecting part 4 is formed in a largely 
planar manner, without a reflector well, on the side of the 
chip connecting area 11. 

The thermal connecting part 4 is, in this case, disposed 
within the housing base body 1 such that the base surface 6 of 
the thermal connecting part 4 forms a part of the base body 
contact surface 7. To provide a mechanically robust anchorage 
in the housing base body 1, the thermal connecting part 4 is 
provided with projections 19 disposed on the circumference. 

Opposite the contact surface 7, a recess 8 is formed as a 
radiation outlet window in the housing base body 1 and leads 
to the chip mounting area 11 on the thermal connecting part 4 
so that a radiation-emitting chip that is to be mounted 
thereon is located within the radiation outlet window 8. The 
side surfaces 9 of the radiation outlet window 8 are inclined, 
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and are used as reflectors for the radiation that is produced 
by a chip such as this during operation. 



FIG. 3 shows a perspective view of the contact surface 7 of a 
5 further exemplary embodiment of a housing according to the 
invention. As in the exemplary embodiment already described, 
the base surface 6 of the thermal connecting part 4 is passed 
out of the housing base body 1. In such a case, the base 
surface 6 of the thermal connecting part 4 projects somewhat 
10 out of the base body 1 so that, when the thermal connecting 
part 4 is installed, the configuration ensures reliable 
contact and a good thermal junction between the thermal 
connecting part 4 and a corresponding mount, such as a printed 
circuit board for a heat sink. 

15 

In contrast to the exemplary embodiment described above, the 
housing base body 1 has a groove 20 at the side, running from 
the thermal connecting part 4 to a side surface of the housing 
base body 1. If the housing is mounted on a mount, then the 
2 0 groove 2 0 allows the connection between the housing and the 

mount to be checked, when installed. In particular, this makes 
it possible to check a soldered connection between the mount 
and the thermal connecting part 4. 
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FIG. 4 shows a schematic, perspective view of one exemplary 
embodiment of a radiation-emitting component according to the 
invention . 

As in the case of the exemplary embodiment that has already 
been described, a leadframe 2 with a thermal connecting part 4 
linked to it is largely embedded in the housing base body 1 so 
that only the solder connecting strips 3a, 3b project out of 
the housing base body 1 at the side. The thermal connecting 
part 4 forms (in a manner that is not illustrated) a part of 
the contact surface 7 of the housing base body, and can, thus, 
be thermally connected from the outside. 

A radiation-emitting chip 5 such as a light-emitting diode is 
mounted on the chip mounting area 11 of the thermal connecting 
part 4, and is, preferably, a semiconductor chip, for example, 
an LED chip or a laser chip, which is soldered to the thermal 
connecting part 4 by a silver solder. Alternatively, the chip 
5 may be adhesively bonded to the chip mounting area 11 using 
an adhesive that has sufficient thermal conductivity and is, 
preferably, also electrically conductive. 

Semiconductor materials based on gallium arsenide, gallium 
phosphide, and gallium nitride, such as GaAlAs, InGaAs, 
25 InGaAlAs, InGaAlP, GaN, GaAlN, InGaN, and InGaAlN are suitable 
particularly as efficient radiation sources. 
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The component housing substantially corresponds to the housing 
illustrated in FIGS. 2 and 3. In contrast thereto, the thermal 
connecting part 4 has a reflector well 16 that surrounds the 
5 chip 5. The reflector surfaces of this reflector well 16 merge 
substantially smoothly into the side surfaces 9 of the 
radiation outlet window 8, resulting in an overall reflector 
that is composed of an area element formed by the thermal 
connecting part 4 and an area element formed by the side 
10 surfaces 9 of the radiation outlet window 8. 

The radiation outlet window 8 is also extended somewhat in the 
longitudinal direction of the component and has a bonding wire 
connecting area 10 on that electrical connecting part 12b of 
15 the leadframe 2 that is not connected to the thermal 

connecting part 4. A wire connection 17 is passed from the 
bonding wire connecting area 10 to a contact surface on the 
chip 5 . 

20 The bonding wire connecting area 10 is disposed at a different 
height to that edge of the reflector well 16 of the thermal 
connecting part 4 that is on the side that emits radiation. 
Such a configuration allows a short, and, thus, mechanically 
robust, wire connection between the chip 5 and the bonding 

2 5 wire connecting area 10 because the latter can be moved close 
to the chip 5. Furthermore, the height of the wire clip that 
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is produced in this way is kept small, thus reducing the risk 
of a short-circuit that could occur, for example, if the chip 
were covered with encapsulation by folding the wire connection 
17 over onto the thermal connecting part 4 at the side. 

FIG. 5 shows a cross-section through a further exemplary 
embodiment of the component according to the invention. The 
section profile corresponds to the line A-A shown in FIG. 4. 

As in the case of the exemplary embodiment illustrated in FIG. 
3, the thermal connecting part is recessed centrally on the 
mounting face for the chip 5 to result in a reflector well 16 
for the radiation that is produced by the chip 5, to which the 
reflector side walls 9 of the radiation outlet window 8 are 
connected. 

In contrast to the previous exemplary embodiment, the overall 
reflector 15 formed in this way has a kink at the junction 
point between the reflector elements 9, 16. The kink shape 
20 results in the overall reflector 15 being a better 

approximation to a paraboloid of rotation, thus resulting in 
an advantageous radiation emission characteristic. The light 
that is emitted from the chip 5 at a steep angle with respect 
to the base surface of the well is deflected to a greater 
2 5 extent towards the main radiation emission direction 27 of the 
component . 
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To protect the chip 5, the radiation outlet window 8 is filled 
with encapsulation 14, for example, a reaction resin such as 
epoxy resin or acryl resin. To focus the radiation that is 
5 produced, the encapsulation 14 may be shaped as a lens, with a 
slightly curved surface 18. 

To achieve a mechanically robust connection between the 
encapsulation 14, the housing base body 1, and the leadframe 
2, it is advantageous to choose the height A of the reflector 
well 16 in the thermal connecting part to be less than twice 
the height H of the chip 5. The height B of the overall 
reflector 15 that is formed by the thermal connecting part 4 
and the housing base body 1 should be less than four times the 
height H of the chip 5. Finally, it is advantageous to shape 
the radiation outlet window 8 such that the abovementioned 
relationship : 

V < q-H 
20 

is satisfied for the volume V of encapsulation, where q is 
less than 10 mm 2 and is, preferably, approximately 7 mm 2 . 
Compliance with these measures advantageously improves the 
mechanical robustness and, hence, the load capacity and life 
2 5 of the component. This aim is, likewise, contributed to by 

using the projections 19 in the housing base body 1 to anchor 
the thermal connecting part 4. 



10 



15 
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To produce such a component, a mount part (which, for example, 
is stamped from a mount strip) is, first of all, provided with 
an opening for the leadf rame 2 . The thermal connecting part 4 
5 is, then, inserted into the opening in the mount part, and is 
crimped to the mount part . 

In the next step, the radiation-emitting chip 5 is fitted to 
the thermal connecting part 4, for example, by being soldered 

10 or adhesively bonded onto the thermal connecting part 4. To 
form the housing base body 1, the leadf rame 2 that is formed 
from the mount part and the thermal connecting part 4 is 
sheathed, together with the already installed chip 5, by a 
molding compound, except for that area that surrounds the chip 

15 5, as well as the bonding wire connecting area 10. This may be 
done, for example, using an injection-molding or injection- 
compression method. Finally, a wire connection 17 is passed 
from the bonding wire connecting area 10 to a contact surface 
on the chip 5 . 

20 

Alternatively, after the connection of the mount part and the 
thermal connecting part 4, the leadf rame 2 so formed is, first 
of all, sheathed in the molding compound, and the chip 5 is, 
then, mounted on the chip connecting area 11, preferably, by 
2 5 being adhesively bonded to it, and contact is made with it. 
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The explanation of the invention based upon the described 
exemplary embodiments does not, of course, represent any 
restriction of the invention to the exemplary embodiment. 
Furthermore, leadframes and housings according to the 
5 invention can also be used for other components that require 
efficient heat dissipation, and other types of semiconductor 
body may be used as the chip . 

The method described above, including the steps providing a 
10 leadframe and fitting of the chip, preferably, by soldering it 
on, before sheathing of the leadframe with a molding compound, 
with the area around the chip being left free, can also be 
transferred to other housing forms without a thermal 
connecting part, and represents an invention in its own right. 

15 

The advantages of the method are, in particular, that mounting 
of the chip can largely be optimized independently of the 
characteristics of the molding compound. By way of example, a 
soldering process can be carried out in an extended 

2 0 temperature range. In such a case, it is possible to use 

solders, preferably, with a melting temperature above 260°C 
such as silver solders, which form a connection with a very 
low thermal resistance between the chip and the leadframe. 
Furthermore, this makes it possible to reduce the risk of the 

2 5 chip becoming detached and the corresponding component being 
soldered onto a printed circuit board. 



